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During February 262 airplane and 193 radiosonde ob- 
servations were made in the United States, and a few of 
the latter attained a maximum height of 18 kilometers. 
Only 28 percent of the radiosonde flights reached 16 kilo- 
meters, as compared to 46 percent in January. Beginning 
with February, additional pilot-balloon observations from 
10 stations in the United States, Canada, Mexico, and 
Cuba were included in the upper-air charts. A complete 
description of tables 1, la, 2, 3, and 4, and charts VIII, 
IX, X, XI, and XII, which contain the aerological data 
for the current month, appeared in the January 1939 
MONTHLY WEATHER REVIEW. 

The weather during February was in marked contrast 
to that which prevailed in the preceding month when mean 
surface temperatures ( O F . )  everywhere, particularly in the 
Northwest, were abnormally excessive. But, during the 
current month, mean temperat.ures over all sections of the 
country west of the Mississippi Valley were decidedly 
below normal, while in the Enst the weather was some- 
what warmer than normal. In  the upper air, for all levels 
above the surface, the mean free-air temperature (” C.) for 
February was lowest over Fargo, N. Dak., and Sault Ste. 
Marie, Mich., up to 1.5 kilometers; over Fargo, N. Dak., 
from 2 to 10 kilometers; over Oakland, Calif., from 11 to 
14 kilometers; over Nashville, Tenn., a t  15 and 16 liilo- 
meters; and over Washington, D. C., at  17 kilometers. 
The highest mean free-air temperatures for the United 
States were found over Nashville, Tenn., Washington, 
D. C., and Oakland, Calif. But, above 10 kilometers, 
Sault Ste. Marie, hfich., became the warmest station, 
while Fargo, N. Dak., and Omaha, Nebr., were only 
slightly colder. 

In the lower levels where upper-air observations are 
made b airplane and radiosonde, all stations, except 
N a s h d e ,  Tenn., Lakehurst, N. J., Washington, D. C., 
and Pensacola, Fla., definitely showed that lower mean 
temperatures prevailed during February than in the pre- 
ceding month. The difference between the means for t,he 
two months was outstanding at Billings, Mont., where the 
temperatures for the current month ranged from 8.9O C. 
colder at the surface, to 6.6’ C. colder at 5 kilometers. 
February, however, was only slightly colder a t  El Peso, 
Tex., Norfolk, Va., San Diego, Calif., and Seattle, Wash., 
at dl levels. 
means were higher than in January, the temperature dy 
ferences at each level were moderate, but, in this group, 
Washin ton, D. C., had the largest average difference of 
$1.6O 8. 

Above 5 kilometers, Oakland, Calif., had lower mean 
tem matures in February than during January at all 

ville, Tenn., was warmer in February a t  all levels up to 
17 kilometers. And, at both of these stations, the tem- 
erature differences between the current month and 
anuary increased steadily with altitude. 
February mean temperatures were lower than during 

the receding month at all levels from the surface up to 

meters over Omaha, Nebr: and up to 11 kilometers over 
Fargo N. Dak., and Sauh Ste. Mario, Mich. Above 
these h e l a  it was found that the February temperatures 
were w m e r  than in January, with the monthly drfEerences 

At the four stations where the Februa 

leve P s up to 18 kilometers. But, on the other hand, Nash- 

s 
9 k’ 1p ometers over Oklahoma City, Okla.; up to 10 kilo- 

for each level increasin with altitude. This difference 

meters. Conditions, however, were the opposite over 
Washington, D. C., for the current month was warmer 
than January a t  all levels up to 10 kilometers, and then 
steadily colder by as much as - 5.1° C. at  17 kilometers. 

The distribution of mean free-air pressures for February 
was such that low pressure prevailed generally over the 
nort,hern Great Lakes region and east and northeastward 
over the entire St. Lawrence valley to Newfoundland, 
where slightly lower pressure was centered. In the 
United States, however, the lowest pressure occurred over 
Snult Ste. Marie, Mich., up to 5 kilometers, and over 
Fargo, N. Dalr., at all higher levels. High presssure 
centered over the South, being noted a t  Pensacola, Fla., 
below 5 kilometers, and over Nashville, Tenn., above 5 
kilometers. The difference in pressures between these 
two northern and southern “low” and “high” areas wm 
found to increase a t  each level with altitude, becoming 31 
millibars at  5 kilometers, and then decreasiug with altitude 
to 9 millibars at  15 kilometers. The highest pressures for 
the month of February were essentially the same at  each 
level as those which were recorded during the previous 
month, but the current low pressures became steadily less 
with altitude a t  all levels, ranging from 1 to 4 millibars, 
at  2 and 12 kilometers, respectively. 

over the upper Mississippi valley and the nort ern Great 
Lakes region. Comparatively hi h humidities also were 
found over the Northwest mf the northern Rocky 
Mountain regions. Low mean humidities appeared over 
Norfolk, Va., in all levels up to 2.5 kilometers, and over 
Pensacola, Fla., and El Paso, Tes., a t  all levels above 3 
kilometers. Extremes of humidity ranged from 94 per- 
cent at 0.5 and 1 kilometer over Sault Ste. Marie, Mich., 
to 25 percent over Pensacola, Fla., and El Paso, Tex., at  
5 kilometers. 

The resultant wind directions, as shown in table 2 and 
on charts VI11 to XI, inclusive, showed a rather uniform 
flow of air at all levels. Winds from the northwest 
quadrant covered the entire Northwest, where the Feb- 
ruary weather was below normal. But in the eastern 
and southern areas, where surface temperatures were 
above normal, the resultant winds were westerly and 
southwester1 , even up to 5 kilometers. Northwesterly 

In the far South, particularly in Cuba and portions of 
Mexico, the resultant directions had southerly and east- 
erly components. Such distribution gave a smooth 
“stream-line” efrect to the entire mass movcment of the 
atmosphere in February, as shown in charts VIII, IX, X, 
and XI. 

Table 2 shows resultant winds and velocities based on 
5 p. m. (E. S. T.) observations. Cornparin many of 
these winds with the normals for 5 a. m. (E. S. ‘8) observa- 
tions, it  was found that, at Atlanta, Ga., Nashville, Tenn., 
Washington, D. C., St. Louis. Mo., Brooklyn, N. Y., 
Chicago, lll., and Sault Ste. Marie, Mich., the resultant 
wind directions “backed” at all levels b departing d e  

But, at Medford, Ore ., Salt Lake City, Utah, Seattle, 
Wash., and Billings, dont., all departures at every level 

was as much as +6.8’ 8 . over Omaha, Nebr., at 18 kilo- 

% February 
Mean relativo humidity was highest durin 

and northery P winds prevailed along the Pacific coast. 

cidedly from the normals in countercloc I wise rotations. 
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turned away from normal with a clockwise rotation. 
Medford, Oreg., exhibited the largest tendency to depart 
widely from its normal directions at all levels. 

Charts VI11 and IX show resultant wind directions at  
1.5 and 3 kilometers, respectively, based on 5 a. m. 
observations, while table 2 shows those based on 5 p. m. 
observations. Of all the 5 a. m. winds shown on these 
charts, 54 ercent were northwesterly and 37 percent 
southwester a t  1.5 kilometers; and 89 percent north- 

But, of all the 5 p. m. wind resultants, as shown in table 
2, 47 percent were northwesterly and 53 percent south- 
westerly at 1.5 kilometers, and 65 percent northwesterly 
and 35 percent southwesterly, at  3 kilometers. At 4 and 
5 kilometers 70 percent of the directions were northwest- 
erly and 30 percent southwesterly, respectively, while at  
8 kilometers all wind directions had northwesterly com- 
ponen ts . 

Resultant wind velocities, when compared to existing 
5 a. m. normals, indicated that large departures from nor- 
mal did not occur along with large directional departures, 
except at Houston, Tex., Oakland, Calif., and San Diego, 
Calif. In all cases, where the current velocity departures 
were greater than 3 meters per second, .the differences 
were positive, or greater than normal, bemg as much as 
+15.4 m. p. s. over Brooklyn, N. Y., at 4 kilometers; 
+13.2 m. p. s. at Oakland, Calif.; 4-16.7 m. p. s. over 
Houston, Tex.; +12.5 m. p. s. over Oklahoma City, Okla.; 
and + 12.3 m. p. s. over Omaha, Nebr.; all at  5 kilometers. 
The maximum resultant wind speed for the month was 
36.5 m. p. 8. (81.6 miles per hour) over Albuquerque, 
N. Mex., a t  10 kilometers. 

The highest resultant wind velocities were confined 
mostly to the eastern portion of the United States, par- 
ticularly at 4 and 5 kilometers. At 1.5 kilometers the 
highest velocities occurred over the Ohio Valley, Great 
Lakes region, the northeastern States and New Brunswick. 
Relative1 high wind speeds existed along the Pacific coast, 
upper dssour i  Valley and northern Rocky Mountain 

'on, as well as Cuba. At 3 kilometers the highest rT ve ocities were centered over the Middle Atlantic States, 
Ohio Valley, and lower Lake region, as well as the central 
Pacific coast areas. The lowest velocities occurred in the 
far South (southern Florida and Cuba). At 4 kilometers 
the highest velocities were found over the Ohio Valley, 

westerly an p8 11 percent southwesterly a t  3 kilometers. 

the northeastern States and the entire Pacific coast, while 
lower velocities occurred over the central Rocky Mountain 
region, Florida and Cuba. But, at  5 kilometers, the area 
of greatest velocities covered most of the country, par- 
ticularly the lower Mississippi and Ohio Valleys, and the 
west Gulf States. Considerably lower resultant velocities 
were noted over the central Rocky Mountain region and 
portions of the upper Missouri Valley, as well as Florida _ _  - .  

and Cuba. 
Maximum free-air wind velocities for Februarv are 

given in table 3. A wind speed of 49 meters per second 
(109.6 miles per hour) was recorded over Sandberg, Calif., 
a t  3.5 kilometers; 62 m. p. s. (138.6 miles per hour) over 
Harrisbur Pa., at  3.6 kilometers; and 91 m. p. s. (203.6 

This latter wind speed was the second highest to be 
recorded in the United States, being surpassed only by 
the record of 95.5 m. p. s. (213.6 mdes per hour) estab- 
lished over Albu uerque, N. Mex., in January 1939, and 

observed in November 1938, over Winslow, Ariz., a t  12 
kilometers. 

The mean insentropic chart for February is character- 
ized by three anticyclonic moist eddies. The two moist 
eddies, one of which enters on the Texas coast and ex- 
tends to Sault Ste. Marie, the other extending east of the 
Appalachians to northern New York, seem to correspond 
to large positive departures of precipitation from normal 
west of the Mississippi to Iowa, along the Appalachians 
and the eastern seaboard to the Great Lakes and New 
England. The third moist eddy enters near Portland, 
Oreg., and does not seem to correspond to any significant 
departures of precipitation from normal, although a 
band of slight precipitation excess follows the center of 
moisture closely. 

This chart differs from those for February 1935, 1936, 
and 1937, which show dry downslope winds in the eastern 
part of the country and have the main source of moisture 
rn the southern plateau region; a corresponding difference 
in precipitation distribution is present. A further differ- 
ence is in the winds which for the 1939 chart show more 
of a northerly component on the Pacific coast and more 
southerly on the Atlantic coast than in the other three 
Februarys. 

miles per .% our) over Las Vegas, Nev., at 9.4 kilometers. 

nearly equalled 1 y 90 m. p. s. (201.3 miles per hour), 

1 This chart and the following discussion have been prepared by the Air hlaas Section 
of the Meteorological Research Dlvision. 

TABLE l.--Mean jree-air barometric pressures (P.) i n  mb, temperatures (T.) in "C, and relative humidities ( R .  H.)  in percent obtained by air- 
planes during February 1999 

Altitude (meters) m. 6 .1 .  I 
I 

Flights discontinued temporarily. 
Observations taken about 4 a. m. 76th meridian time, except by Navy statlons along the Pacidc coast and Hawall where they am taken at dawn. 
1 Navy. 
NCXS.-NOM of the meam Iududed in this tsble am based on lea8 t h m  16 snrhce or 6 standard-level observations. 
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TABLE la.-Mean free-air barometric pressures (P.) i n  mb, temperatures (T.) in OC., and relative humidities (R.  H.) i n  percent obtained by 

radiosonde during February 1939 

Btatlons and elevations In meten above 888 leve! I 
Sault 8te. Marie, Washhdnn. D. C. 

(13 m.)' I Omaha, Nebr. 
(300 m.) Mlch. (221 m.) 

~~ ~~ 

Fargo N. Dag. Nashville, T e n .  Oakland, Calif. 
(&4 m.) (180 m.) (2 m.) I 

Observations taken about 4 a. m. 75th meridian time. except by Navy stations along 

1 Npvy. 
Nnir.-None of the meaua included in this table are based on leS9 than 16 surface or 

Number of ohsarvations refers to pra-sure only as temperature and humidity data am 
missing for some observations at certain levels. also the humidity data BIB missing for 
some observations at certain levels, also the humidity data are. not used in dal!r observa- 
tims when the temperature is below -40° C .  

the Pacific coast and Hawdl where they are taken at dawn. 

6 standard-level observations. 

TABLE 2.-Frec-air resultant winds based on pilot-balloon observations made near 6 p .  m. (E. S .  T.) during February 19SB 
[Directions glven In degrees from North (N=360°. E -We, S--180°, W =270°)-Velocities in meters per second (superior Bgures Indicate number of observations)] 
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A 
Y - - 0 ' Direction 

Section 

- 1 
B --- 

TABLE 3.-Maximum free-air wind velocities ( M .  P. S.)  for different sections of the United States based on pilot-balloon observations during 
February 1959 

$ 

m 
Q 
Y 
Y 
.- 
2 

Surface to 2,500 meters (m. s. 1.) ) I  Between 2,500 and 5,000 meters (m. s. 1.) I 

Eonisburg. Pa _ _ _ _ _ _  
Nashville, Tenn -... 
Spartnnhurg. S. C--  
Fargo. N. Dak _ _ _ _ _ _  
Dmnha. Nebr __.__.. 
Del Kio, Tar ._______ 

61.0 
58.0 
45.4 
57.0 
72.0 
71.0 

13 
12 
4 

18 
11 
5 

Cleveland, Ohlo. 
Knoxville. Tenn. 
Charleston. 5. C. 
Huron, S. Dak. 
Wichita, Kana. 
Abilene, Tex. 

11 
2 

10 7 

26 1 

19 
16 

18 

WSW-.. 
w..-..- \v ____.__ 
WNW.- wsw.-. 
NNW-- 

Brooklyn, N. Y _ _ _ _ _  
Knosville, T a n - - - -  
Spartanburg, S. C -  - 
Detroit, Mich _ _ _ _ _ _ _  
Wichita, Kans- _ _ _ _ _  
O k l a h o m a  City, 

Havre Mont _ _ _ _ _ _ _ _  
Cheyehe. Wyo-.-.- 
Sandberg. Calif- _ _ _ _  

Okla. 

3,620 20 
5,000 11 
4,300 22 
4,650 17 
I,b!30 1 
3 , 8 0  2 

62. 0 
45.6 
50.0 
46.8 
54.0 
53.2 

39.6 
47.8 
59. 1 

Northerut 1 _ _ _ _ _ _ _ _ _ _ _  
East-Central 8 _ _ _ _ _ _ _ _  
Southeast a _ _ _ _ _ _ _ _ _ _ _  
North-Central 4 _ _ _ _ _ _ _  
Central I _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Gouth-Central 6 _ _ _ _ _ _ _  

46.4 
45.4 
40.0 
43.5 
46.8 
41.0 

_. 

R 
Y " .- 

f Station 

.- El 
s 

Northwest 1 _ _ _ _ _ _ _ _ _ _ _  
West-Central 8- _ _ _ _ _ _ _  
Southwest 0 _ _ _ _ _ _ _ _ _ _ _  

36.1 
35.2 
49.0 

Boise, Idaho __._____ 65.5 
Redding. Calif ._____ 66.0 
Sandberg. Calif _ _ _ _ _  91.0 ll 16 

17 
13 

Above 5.000 metors (m. s. 1.) 

Billings, Mont. 
Denver Colo. 
Las Veins. Nev. 

Directior 

- + 
2 
m 

c 
El 
d 

a 
3,880 
5, 6iO 
5,BiO 
1,640 
3,560 
7,710 

3,670 
7,760 
3,430 

v 

Y 
Y 
.- 
- 

Station 

, Arkansns, Louisiana, Oklahoma, Texas (except El Paso), and western 1 Malne Vermont, New Hampshire Massachusetts, Rhode Island, Connecticut, New 
York. Ne$ Jersey, Pennsylvania. andnorthern Ohio. 

I Delaware, Maryland, Virginia. West Virginia, southern Ohio, Kentucky. eastern 7 hfontana, Idaho, Washington, and Oregon. 
Tennessee and North Carolma. 6 Wyoming Colorado Utah northern Nevada, and northern California. 

8 South karolina Georgia Florida and Alabama. 
4 Michigan Wisdonsin h h a s o t s '  North Dakota and South Dakota. 
6 Indiana, hinois, IOW.'~, Nebraska: Kansas, and hhsouri. 

6 hIississiI 
Tennessee. 

0 Southern 'California: soutIkn Nevada, Arizona. New Mexico. and extreme west 
Texas. 

TABLE 4.-Mean altitudes and temperatures of significant points identifiable as tropopauses during February 1939, classified according to the 
(Based on radiosonde observations.) votantial temveratures (10-dearee intervals between .990 and 399' A.)  with which theu are identified. 

'All actual temperatures'are in degrees centigrade below zero 

Nashville, Tenn. Oakland, Calif. I sault ate. Marie, 
Mich. 

Num- Mean Num- Mean g z  Num- Mean FA! Num- Mean N u n -  Mean Nnm- Mean 
berof alti- ber of alti- ber of alti- ber of alti- ber of alti- berof alti- - tude ee~es tude case6 tude 

Mean 

ture ------------------ I-- Potential tern- 

7:; ewes tude ?$: cases tude y z  cases tude y$r 
6.6 
8.6 
9. 6 

10.2 
11.2 

12.4 
12.3 
13.4 

14.3 

9.3 

._-_-- 

.----- 

44.4 _____._ 
55.2 1 
59.6 3 
1 . 3  17 
62.5 12 _ _ _ _ _ _ _  13 
62.0 1 
56.0 1 
53.6 2 _ _ _ _ _ _ _  4 
M.0 _-__--_ 

_ -___-_  _-__ - 1 
7.4 47.0 3 
7.8 811.7 7 
9.7 47.6 12 

11.6 69.2 9 
12s (10.2 5 
12.8 60.0 -----__ 
14.0 04.0 _ _ _ _ _ _ _  
14.9 680 1 
16.7 a 2  1 

'5.3 33.0 1 7.4 44.0 
7.4 43.0 4 7.4 42.2 
8.8 46.8 10 8.6 44.6 

10.4 61.1 13 10.2 62.9 
1 2 0  63.1 6 11.3 68.8 

_ _ _ _ _ _ _ _ _ _ _ _ _ _  1 12.4 56.0 
i a 3  69.2 a 11.4 54.7 

_ _ _ _ _ _ _  _ _ _ _ _ - _  -_---__ --___-_ _ _ _ _ _ _ _  
13.7 59.0 ___________________._ 
15.1 65.0 2 14.6 61.5 _ _ _ _ _ _ _  _ _ _ _ _ _ _  -_-_-__ __-____ _ - _ _ _ _ _  
10.8 68.0 _ _ _ _ _ _ _  10.0 51.0 

3 6. 1 35.3 
13 7.8 46.6 
14 9.2 53.0 
16 10.0 63.7 
6 10.7 M.2 
6 11.6 67.7 
1 11.6 62.0 
6 1 2 8  66.8 
2 13.8 80.0 
4 13.9 68.0 
3 16.0 w . 7  

-_--_-- 10.3 s 2 8  

12 6.2 41.0 
21 7.7 48.4 

12 10.1 67.1 
1 11.6 61.0 

6 11.7 63.6 
1 12.6 54.0 
3 13.3 M1.3 

9 a 7  61.9 

- -_ - - - - - - -_ - - . - - _ _  - . 

Washington. D. C. 

-I-I- -- - - - - _- - _ _  - _ _ _  _ _  - - 
1 7.1 46.0 
4 8.4 39.2 
7 11.1 (10.4 
8 11.4 69.1 
1 13.0 65.0 


